Introduction
The rapid development of sulfur-nitrogen chemistry during recent years is largely due to the existence of reagents like (M e3SiN)2S and [(Me3Si)2N]2S [1] which are versatile sources of the NSN fragments [2, 3] . The chemistry of selenium-nitrogen and tellurium-nitrogen compounds has seen much slower progress owing to the lack or instability of suitable reagents [4] [5] [6] [7] , The sele nium analogue of the silylated sulfur diimide, (M e3SiN)2Se is thermally unstable [8] and is there fore only of limited utility [9] . By contrast, the cor responding tellurium reagent exists as a thermally stable dimer [(Me3SiN)2Te]2, which can be sub limed without decomposition at 85 °C [10] . Stable [(Me3Si)2N]2Se and [(Me3Si)2N]2Te have also re cently been synthesized [11, 12] , Upon cyclocon densation with chalcogen chlorides these reagents produce heterocyclic chalcogen-nitrogen species containing selenium or tellurium [9, 11, [13] [14] [15] [16] [17] * Reprint requests to Prof. Dr. R. Laitinen or Prof. Dr. T. Chivers. in an analogous fashion to [(Me3Si)2N]2S [17, 18] . For instance, the reaction of [(Me3Si)2N]2Se with selenium tetrachloride is a convenient route to tetraselenium tetranitride [13] . A reaction of [(Me3Si)2N]2Se with a 4:1 mixture of SeCl4 and Se2Cl2 has recently been shown to produce a five-membered cation Se3N2Cl+ with an exocyclic chlorine atom [14, 15] .
In addition to bis[bis(trimethylsilyl)amino]monosulfides and -monoselenides the reaction of (M e3Si)2NM (M = Li, Na) with E 2C12 (E = S, Se) in a 1:2 molar ratio also produces [(Me3Si)2N]2E 2 (E = S, Se) [1, 11] . We report here the formation of bis[bis(trimethylsilyl)amino] tri-and tetrachal cogenides by two different, but related, routes: The reactions of (a) (M e3Si)2NLi with S2C12 and elemental sulfur or Se2Cl2 and elem ental sele nium, and (b) (Me3Si)2NH with S2C12 or Se2Cl2. Related bis(piperidino)tetraselenide and bis(morpholino)di-, tri-and tetraselenide have long been known [19, 20] . Minkwitz et al. [21] have recently reported the preparation of bis(triphenylsilyl)triand tetrasulfide from Ph3SiSNa and SC12 or S2C12.
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D Experim ental

General
All reactions were carried under a nitrogen at mosphere. Elem ental sulfur and selenium (99.5%, Aldrich), S 0 2C12 (Aldrich), «-BuLi (2.5 M and 1.6 M solutions in hexanes, Aldrich) and (Me3Si)2NH (Aldrich) were used without further purification. SC12 and S2C12 (Fluka Chemie AG) were distilled over PC13 under a nitrogen atmosphere. Se2Cl2 was prepared as described by Feher [22] , The solvents were dried by freshly distilling under a nitrogen atmosphere: dichloromethane (E. Merck G m bH ) and carbon disulfide (E. Merck GmbH) over P4O 10, and diethyl ether (E. Merck GmbH) over Na/benzophenone.
Spectroscopy
The 'H , 13C, 14N, and 77Se NMR spectra were recorded at 300 K on a Bruker AM-200 spectro meter. D 20 was used as an external 2H lock. MS-EI mass spectra were recorded by using a Kratos MS 80 spectrom eter at 12 eV of electron energy. The IR spectra were obtained as Nujol mulls using a B ruker IFS-66 spectrometer.
Chrom atography
The separation of individual molecular species was attem pted with gel permeation chromatogra phy using Bio Beads S-X8 (200-400 mesh, BioRad Laboratories). The column had an internal diam eter of 15 mm and the length of 500 mm. Car bon disulfide was used as an eluant. was prepared by treating 16.1 g (100 mmol) of (M e3Si)2NH in 25 ml of diethyl ether with 40 ml of /i-BuLi (2.5 M; 100 mmol) at 0 °C as described elsewhere [23] . [(Me3Si)2N]2Sv was produced by adding dropwise 40 ml of a CS2 solution contain ing 3.1 g (50 mmol) of SC12 and 3.2 g (12.5 mmol) S8 into the resulting (M e3Si)2NLi suspension with overnight stirring at room tem perature. In the cor responding synthesis of [(Me3Si)2N]2Sev 1.61 g (10 mmol) of (M e3Si)2NH in 5 ml of diethyl ether was treated with 6.25 ml of n-BuLi (1.6 M; 10 mmol). The resulting (M e3Si)2NLi was dissolved in 10 ml of CH2C12 and 10 ml of a C H 2C12 suspension con taining 1.15 g (5 mmol) of Se2Q 2, and 0.79 g (10 mmol) of Se was added under reflux into the re sulting solution. The reaction mixture was stirred overnight at room tem perature.
The LiCl precipitate in both reactions was re moved by filtration and was washed several times with small am ounts of diethyl ether. Table I ). Table I ) as discussed below.
Preparation o f S4N2 from [(M e3Si)2N ]2S3
[(Me3Si)2N]2S3 (2.08 g; 5 mmol) was dissolved in 70 ml of dichlorom ethane and cooled to -5 0 °C. A solution of 0.31 ml (5 mmol) of SC12 and 0.40 ml (5 mmol) of S 0 2C12 in 30 ml of dichlorom eth ane was added dropwise into this solution. After stirring overnight at room tem perature, the solvent was removed under vacuum and the crude S4N2 was purified by sublimation at room tem per ature (10 Pa) and recrystallized from diethyl ether to give 0. Further evidence for the existence of bis[bis(trimethylsilyl)amino]sulfides of longer chain length is obtained from the 12 eV E l mass spectrum of the product mixture (see Fig. 1 ). The assignment of the spectrum was carried out by comparing the calculated isotopic distribution with the observed one as shown for the molecular ions in Table II NM R spectrum of the product mixture is shown in Fig. 2(a) [11] . Therefore, the resonances at 1128 and 1029 ppm in the spectrum of Figure 2 (a) are assigned to these molecular spe cies. These assignments were also verified with (2) .J l A It has previously been shown that the reso nances of two-coordinated selenium atoms are shifted downfield with increasing electronegativity of the neighbouring atoms [25] . Therefore, the res- The assignment of the major signals of the spectrum of Figure 2 (a) is summarized in Table I together with the relative abundances of the dif ferent aminoselenides as determ ined semiquantitatively from the integrated peak intensities for the products. In addition to the resonances of the four major aminoselenides [(Me3Si)2N]2SeA ; (x = 1 -4 ) there are several low-intensity resonances that are observed in the spectrum. Their intensities are too low for definite assignments, but it is con ceivable that at least some of the resonances are caused by aminoselenides of longer chain length. There are three signals at 1007, 890, and 796 ppm that seem to have an intensity ratio of 2:2:1. They are possibly due to [(Me3Si)2N]2Se5.
Results and Discussion
Reaction o f (Me3Si)2N L i with SCl2 and S8
The 13C NMR chemical shifts of the same reac tion product are summarized in Table I . The carbon shifts can be used as a verification of the assign ments in the 77Se NMR spectrum and therefore of the composition of the reaction mixture. The as signment of the carbon shifts, however, is more problematic than that of selenium shifts, since all methyl groups in each aminoselenide are equiva lent and therefore only one signal is expected from each molecular species. The carbon shifts of 4.2 and 3.4 ppm are assigned to [(Me3Si)2N]2Se and [(Me3Si)2N]2Se2, respectively, on the basis of the spectrum of the with samples prepared by the method of Björvingsson et al. [12] that is expected to afford only these two species. The assignment of other resonances to [(Me3Si)2N]2Se* (x -3,4) was carried out in terms of the expected abun dances of the molecular species based on the 77Se NM R spectral information (see Table I ). It can be seen that the assignment of the carbon chemical shifts shown in Table I The 12 eV E l mass spectrum of the product is consistent with the formation of a [(Me3Si)2N]2SeJC mixture (see Fig. 3 ). The assignment of the peaks was based on the comparison between the calcu lated and observed isotopic distribution as shown in Table III . The mass spectrum also gives evi dence for the existence of [(Me3Si)2N]2Se5 and, possibly, [(Me3Si)2N]2Se6, but the intensities of even the strongest signals are too low for a de tailed assignment based on the isotopic dis tribution.
It can be seen in Fig. 3 that each molecular ion shows another group of signals with m /z values 15 units smaller than those of the molecular ion. These groups of signals are caused by fragments that have lost one methyl group from the parent ion. For mono-, di-, and triselenides these two sets of signals are well resolved, but in the case of the tetraselenide the isotopic distribution is over a wide range of mass numbers and. therefore, the signals due to the molecular ion and the demethylated ion partially overlap. This, however, does not prevent the spectral assignment and the identifica tion of the m olecular species.
The molecular composition of the product mixture is shown in Table I . As in the case of bis[bis(trimethylsilyl)amino]sulfides, an increase in tem perature during the preparation favours the formation of selenides with longer selenium chains.
The reaction o f (Me3Si)2N H with S2Cl2
When (M e3Si)2NH was treated with S2C12 in dichlorom ethane at 0 °C, the final purified oily pro duct consisted solely of [ (Me3Si) The assignment of the 12 eV mass spectrum of [(Me3Si)2N]2S3 was carried out by comparing the calculated isotopic distribution with the observed one as exemplified for the molecular ion in Table II 
Preparation o f S4N2
[(Me3Si)2N]2S3 is a convenient source of S4N2. The treatm ent of bis[bis(trimethylsilyl)amino]trisulfide with SC12 and S 0 2C12 (eq. (1)) gives S4N2 in good yield (72.5%). In addition to the singlet at -110 ppm that has previously been assigned to S4N2 [27] the 14N NMR spectrum of the crude re action mixture showed traces of S4N4 (<3: -255 ppm [27] ). The 14N NMR spectrum of the purified product only showed a singlet at -110 ppm. The IR spectrum of the product was also in good agreem ent with that recorded previously for S4N2 [28] .
S4N2 can also conveniently be prepared by the re action of S2C12 with aqueous ammonia [28, 29] as well as by treating S7NH with m ercury(II)acetate [30] . Whereas the former reaction produces S4N2 in rather low yield (ca. 8%), it has the advantage of involving commercial reagents. The yield in the latter method is rather good (67%), but the preparation takes several days to complete and requires a starting material that needs to be p re pared beforehand. In both cases S4N2 must be separated from several by-products. The reaction of [(Me3Si)2N]2S with a mixture of SC12 and S2C12 produces S4N2 in 65% yield [17] 
The reaction o f (M e3Si)2N H with Se2Cl2
The treatm ent of (M e3Si)2NH with Se2Cl2 also produces a trichalcogenide, [(Me3Si)2N]2Se3, as the main product, but unlike in the reaction with S2C12, the final mixture contains significant amounts of [(Me3Si)2N]2Se2 and [(Me3Si)2N]2Se4 (for the molecular composition determ ined by 77Se and 13C NM R spectroscopy, see Table I 
